Sister-chromatid exchanges (SCEs), cell survival and mutation in HeLa s3 cells with different sensitivity to alkylating agents; evidence that SCE induction and cell survival or mutation induction are dissociable.
We previously isolated N-methyl-N'-nitro-N-nitrosoguanidine (MNNG)-resistant cells, MR from HeLa S3 Mer- cells. In the present study, we have isolated 1-(4-amino-2-methyl-5-pyrimidinyl)methyl-3-(2-chloroethyl)-3-nitrosourea (ACNU)-resistant cells, ACr. The MR cells had only a little O6-methylguanine-DNA methyltransferase (MT) activity, while the ACr cells had increased MT activity and also became resistant to the cytotoxic effect of MNNG. We compared the induction of sister-chromatid exchanges (SCEs), cell survival and mutation in these HeLa S3 cells with different sensitivity to MNNG. The ACr cells were much more resistant than the parental HeLa S3 Mer- cells to cytotoxicity, mutagenicity and SCE induction by MNNG, showing a positive correlation between SCE induction and cell killing or mutation. In contrast, this positive relationship was not observed between HeLa S3 Mer- and MR cells. These results suggest that O6-methylguanine (O6-MeG) is involved in the induction of the biological effects of MNNG such as cytotoxicity, mutagenicity and SCEs, and also indicate that SCE induction does not always correlate with cell killing and mutation.